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Finafloxacin is a novel fluoroquinolone with improved antimicrobial efficacy, especially in an acidic environment. The efficacy of
finafloxacin for the inhibition of Helicobacter pylori infection was compared with the efficacies of levofloxacin and moxifloxacin
at neutral and acidic pH. The impacts of gyrA point mutation on the efficacy of those three fluoroquinolones were also investi-
gated. A total of 128 clinical H. pylori strains were utilized. MICs of levofloxacin, moxifloxacin, and finafloxacin were deter-
mined at pH 5.0 and pH 7.0 by the agar dilution method. The impact of gyrA point mutations that are responsible for fluoro-
quinolone resistance was analyzed; the results showed 50 strains with an Asn-87 point mutation, 48 strains with an Asp-91 point
mutation, and the remaining 30 strains with no gyrA mutations. The use of finafloxacin led to MIC values at pH 5.0 that were
lower than the values seen at pH 7.0 for 112 strains (112/128, 87.5%), and this proportion was higher than that seen with moxi-
floxacin (21/128, 16.4%, P < 0.001). Finafloxacin also demonstrated a rate of susceptibility (MIC, <1 �g/ml) (37.5%, 48/128) at
pH 5.0 that was higher than that seen with moxifloxacin (2.3%, 3/128) (P < 0.001). The trends were similar regardless of which
of the Asn-87, Asp-91, and A2143 point mutations were present. In conclusion, the superior antimicrobial efficacy of finafloxacin
against H. pylori in an acidic environment suggests the possible use of finafloxacin for treatment of H. pylori infection, as has
been proposed by its developer, Merlion Pharma.

Helicobacter pylori infection is a cause of recurrent peptic ulcer
disease, chronic gastritis, and gastric malignancies (1). It has

been proven that the eradication of H. pylori can prevent peptic
ulcer recurrence (2). However, drug instability and insufficient
diffusion to gastric mucosa and mucus in that highly acidic envi-
ronment require the combination of antibiotics with a proton
pump inhibitor (PPI) for H. pylori eradication (3). PPI-clarithro-
mycin-containing triple therapy was the first-line eradication
treatment until recently (4). However, as the failure rate of the
7-day triple therapy has increased progressively, sequential or
concomitant therapy has come to be used (3, 5). Unfortunately,
the 7-day triple therapy is still regarded as the standard primary
therapy in South Korea because there is no proven alternative
regimen that can provide more efficient and safer eradication (6,
7). The unsatisfactory response of alternative eradication regi-
mens was mainly caused by antimicrobial resistance and was par-
ticularly due to clarithromycin resistance (5, 8). Therefore, the
Maastricht IV consensus has recommended that PPI-clarithro-
mycin-containing triple therapy without prior susceptibility test-
ing should be avoided when the clarithromycin resistance rate is
higher than 15% to 20% (2). Moreover, the current high preva-
lence of metronidazole resistance in South Korea (9) indicates the
necessity of reestablishment of a new standard first-line eradica-
tion therapy.

Introducing new classes of drugs, such as rifabutin or fluoro-
quinolone, has been tried. Unfortunately, attempts at therapy us-
ing rifabutin have been faced with limitations due to insufficient
efficacy and considerable side effects. High bioavailability and
good compliance were evidence of the considerable superiority of
fluoroquinolone to other classes of antibiotics. However, fluoro-
quinolone resistance in H. pylori has increased and so far has been
an unsolved problem. Fluoroquinolone resistance is primarily due

to gyrA N87 or D91 point mutations in the quinolone resistance-
determining region (QRDR) (10–12). The N87K mutation in gyrA
was the most critical mutation among the H. pylori isolates for
which the fluoroquinolone-containing eradication treatment was
ineffective (10–12).

Finafloxacin is a novel 8-cyano-fluoroquinolone that demon-
strates optimal antimicrobial efficacy even in an acidic environ-
ment. Usually, the efficacy of common fluoroquinolones is weak-
ened in an acidic environment, but the efficacy of finafloxacin is
not weakened under those conditions (13, 14). The spectrum of in
vitro activity and the antimicrobial efficacy of finafloxacin in many
other microorganisms were demonstrated previously (13–16). In
addition, many studies have shown considerable finafloxacin an-
timicrobial efficacy under slightly acidic conditions, such as pH
5.0 (14, 16). Those studies demonstrated that the use of finafloxa-
cin is advantageous in treating acidic foci of infection. Since the
acidic environment of gastric mucosa and mucus is the greatest
limitation (17) for treating H. pylori, the use of acid-stable fluoro-
quinolone might be a good alternative therapy. However, the in
vitro activity of finafloxacin compared to that of other, preexisting
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fluoroquinolones, especially against clinically isolated H. pylori
strains, has not been tested.

From this background, the aim of this study was to evaluate the
efficacy of finafloxacin compared with those of levofloxacin and
moxifloxacin for the inhibition of clinically isolated H. pylori
strains at normal pH and acidic pH. In addition, we evaluated the
impact of gyrA point mutations on the activity of these three fluo-
roquinolones, and the factors associated with the susceptibility to
finafloxacin at pH 5.0 were analyzed.

MATERIALS AND METHODS
Study subjects. Between December 2009 and December 2013, patients
with H. pylori infection who had never received eradication therapy for H.
pylori infection were consecutively enrolled at the Seoul National Univer-
sity Bundang Hospital located in Gyeonggi province near Seoul, South
Korea. The patients’ demographic and clinical data, including age, sex,
history of previous H. pylori eradication treatment, and endoscopic find-
ings, were gathered. H. pylori infection was defined by a positive rapid
urease test result (CLO test; Delta West, Bentley, Australia) during a gas-
tric mucosal biopsy procedure performed on the lesser curvature of the
midantrum or midbody and/or by a positive result showing histological
evidence of H. pylori with modified Giemsa staining in the gastric mucosal
biopsy specimen from the lesser curvature and greater curvature of the
midantrum and midbody (18).

The isolates obtained from patients without previous H. pylori eradi-
cation treatment were defined as primary strains. The isolates from pa-
tients with previous H. pylori eradication treatment were classified as sec-
ondary strains (10, 19, 20).

PPI-clarithromycin-containing triple therapy consists of clarithromy-
cin administered at 500 mg twice a day (b.i.d.), amoxicillin at 1,000 mg
b.i.d., and esomeprazole at 20 mg b.i.d. Moxifloxacin-containing triple
therapy consists of moxifloxacin (Avelox; Bayer HealthCare, AG, Wup-
pertal, Germany) administered at 400 mg once a day (q.d.), amoxicillin at
1,000 mg b.i.d., and esomeprazole at 20 mg b.i.d. (MEA triple therapy).
Quadruple therapy consists of tripotassium dicitrate bismuthate admin-
istered at 300 mg four times a day (q.i.d.), metronidazole at 500 mg three
times a day (t.i.d.), tetracycline at 500 mg q.i.d., and esomeprazole at 20
mg b.i.d. All subjects provided informed consent, and the study protocol
was approved by the Ethics Committee at Seoul National University Bun-
dang Hospital.

Culture and antimicrobial susceptibility test. For H. pylori isolation,
mucosal biopsy specimens obtained from a lesser curvature and a greater
curvature in the midantrum and the midbody were cultured and drug
MICs were determined (1, 17). Between endoscopies, endoscopes (in-
cluding biopsy channels and forceps) were cleaned thoroughly with de-
tergent and disinfected for 30 min in an Olympus EW-30 unit (Olympus,
Tokyo, Japan). The biopsy specimens from the antrum and the body were
cultured separately at 37°C on brain heart infusion (Difco Laboratories,
Detroit, MI, USA) plates containing 7% horse blood under microaerobic
conditions (5% O2, 10% CO2, 85% N2) for 3 to 5 days. The antrum and
body biopsy specimens were evaluated separately, and H. pylori bacteria
were identified by Gram staining, by colony morphology, and by oxidase,
catalase, and urease reactions.

At least one colony of H. pylori was isolated from the antrum and the
body, and the drug MIC for each isolate was determined by the agar
dilution method (17). The isolates were then subcultured on Mueller-
Hinton agar supplemented with 5% defibrinated sheep blood for 48 h.
The bacterial suspension, adjusted to 1 � 107 CFU, was directly inocu-
lated onto an antibiotic-containing agar dilution plate. After 72 h of in-
cubation, MICs of the three fluoroquinolones (levofloxacin, moxifloxa-
cin, and finafloxacin) and clarithromycin were determined. Levofloxacin,
moxifloxacin, and clarithromycin were from Sigma Chemical Co. (St.
Louis, MO, USA), and finafloxacin was from Merlion Pharmaceuticals
(Berlin, Germany). The pH of the Mueller-Hinton broth was adjusted by
the addition of hydrochloric acid. The range of antibiotic concentrations

used to evaluate the resistance of fluoroquinolones was from �0.125 to
�8 �g/ml. The resistance breakpoint was �1 �g/ml for the fluoroquino-
lones as defined previously (9). The resistance breakpoint for clarithro-
mycin is �1.0 �g/ml, according to the Clinical and Laboratory Standards
Institute (CLSI) guidelines.

Determination of mutations of the 23S rRNA gene and gyrA. To
detect H. pylori 23S rRNA mutations related to clarithromycin resistance,
H. pylori genomic DNA was extracted from the isolates (18, 21). Speci-
mens were homogenized in proteinase K solution (20 mmol/liter Tris-
HCl [pH 8.0], 10 mmol/liter EDTA, 0.5% sodium dodecyl sulfate, and 10
mg/ml proteinase K) by using a sterile micropestle and incubated for 3 h.
DNA was isolated by phenol-chloroform extraction and ethanol precipi-
tation. For PCR amplification, oligonucleotide primer sequences were
derived from known sequences, which are as follows: for 23S rRNA, 5=-C
GTAACTATAACGGTCCTAAG-3= and 5=-TTAGCTAACAGAAACATC
AAG-3= (GenBank accession no. U27270) (21); and for gyrA, 5=-TTTAG
CTTATTCAATGAGCGT-3= and 5=-GCAGACGGCTTGGTAGAATA-3=
(GenBank accession no. L29481) (10, 22). The amplification was carried
out in a thermal cycler (MJ PTC-0200; Bio-Rad Laboratories, Waltham,
MA, USA) (10, 23). PCR amplification consisted of 35 cycles of 1 min of
denaturation at 94°C, 1 min of annealing at 57°C, and 1 min of extension
at 72°C. The amplification conditions for the 23S rRNA and gyrA genes in
the present study were the same, but the sizes of the amplified fragments of
the 23S rRNA and gyrA genes were 291 and 426 bp, respectively. The
amplified products were then purified, and sequencing was performed on
the two strands of the nonrestricted amplicons using an ABI Prism 377XL
DNA sequencer (Applied Biosystems, Foster City, CA, USA).

Statistical analysis. SPSS for Windows (version 17.0; SPSS, Chicago,
IL, USA) was used to perform statistical analysis. The chi-square test or
Fisher’s exact test was used to analyze categorical variables. Continuous
variables were analyzed using Student’s t test. Univariate and multivariate
analyses by binary logistic regression were used to determine independent
factors associated with finafloxacin susceptibility at pH 5.0. Multiple fac-
tors were included in the logistic regression analysis, including age, gen-
der, clinical disease, previous eradication status, and analysis of A2143
from 23S rRNA or gyrA from genotypes of the H. pylori isolates. Null
hypotheses of no difference were rejected in cases in which P values were
less than 0.05.

RESULTS
Baseline characteristics of 128 patients according to types of
gyrA mutation. A total of 128 patients with H. pylori infection
participated. The baseline demographic and clinical characteris-
tics of the 128 patients analyzed on the basis of the types of gyrA
mutation are summarized in Table 1. In short, 128 H. pylori strains
isolated from the patients were categorized into three groups,
which were composed of a group consisting of 50 strains with an
Asn-87 mutation, a group consisting of 48 strains with an Asp-91
mutation, and a group consisting of the remaining 30 strains with
no gyrA mutations. There was no statistically significant difference
among the groups with regard to age, sex, endoscopic diagnosis,
and clarithromycin resistance. However, there were statistically
significant differences in terms of the history of previous H. pylori
eradication regimen and the proportion of isolates containing 23S
rRNA mutations (Table 1).

Drug MIC distributions for all H. pylori study strains. The
drug MIC distributions for all 128 H. pylori strains for the three
fluoroquinolones (levofloxacin, moxifloxacin, and finafloxacin)
are presented in Fig. 1. MIC distributions at pH 7.0 are presented
in Fig. 1A; those at pH 5.0 are presented in Fig. 1B. In a pH 7.0
environment, the patterns of MIC distributions among the anti-
biotics were very similar. In contrast, the MICs of finafloxacin
measured at pH 5.0 showed a definite downward shift compared
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with the MICs measured at pH 7.0 for each isolate. Finafloxacin
demonstrated MIC values at pH 5.0 that were lower than those at
pH 7.0 for 112 isolates (112/128, 87.5%), and the number of iso-
lates with a finafloxacin MIC reduction was significantly higher
than the number with a moxifloxacin MIC reduction (21/128,
16.4%, P � 0.001). At pH 5.0, furthermore, isolates demonstrated
a significantly higher rate of susceptibility to finafloxacin (37.5%,
48/128) than to moxifloxacin (2.3%, 3/128, P � 0.001). However,
the MICs of levofloxacin and moxifloxacin at pH 5.0 showed a
distribution similar to that seen at pH 7.0.

Comparisons of MICs for different pH values, gyrA muta-
tions, and antimicrobial agents. Comparisons between finafloxa-
cin and moxifloxacin MICs for different pH values and gyrA mu-
tations for each isolate are presented in Fig. 2. The results from the
strains with gyrA Asn-87 mutations (n � 50) are presented in Fig.
2A and B. As shown in Fig. 2, most of strains showed a greater
downward shift of finafloxacin MIC values than of moxifloxacin
MIC values for changes of pH from 7.0 to 5.0 (Fig. 2B) (P �

0.001). Similarly, the strains with gyrA Asp-91 mutations (n � 48;
Fig. 2C and D) and with no mutation (n � 30; Fig. 2E and F)
demonstrated a greater downward shift of finafloxacin MIC val-
ues than of moxifloxacin MIC values (P � 0.001 for both compar-
isons).

Additionally, the proportion of isolates that demonstrated
drug MIC or resistance improvement was calculated based on the
pH change from 7.0 to 5.0 (Fig. 3). Improvements of drug MICs
and resistance rates were most frequently found in the strains with
no gyrA mutations (n � 30) and least frequently in the strains with
Asn-87 mutations (n � 50).

Finafloxacin susceptibility of primary strains, secondary
strains, and strains with A2143 mutations. A total of 90 strains
were classified as primary strains, while an additional 38 strains
were secondary strains (Table 2). Among the primary strains, those in
the A2143 mutation-positive group (n � 23) demonstrated a
higher rate of finafloxacin susceptibility (30.4%, 7/23) than of
moxifloxacin susceptibility (0%, 0/23, P � 0.003) at pH 5.0. In the

TABLE 1 Baseline characteristics of 128 patients based on the types of gyrA mutation

Parametera

Value(s)

P
Asn-87
mutation

Asp-91
mutation No mutation

No. of patients 50 48 30
Patient age (mean � SD) 57.30 � 10.85 58.75 � 11.61 57.41 � 10.31 0.784
No. of males/no. of females 17/33 24/24 18/12 0.062
No. of patients with primary strains/no. of patients with secondary strainsb 25/25 37/11 28/2 <0.001

No. of patients with indicated previous treatment regimen in cases of secondary strains
PPI-clarithromycin-containing triple treatment 7 2 1 0.129
MEA triple treatment 9 2 1 0.028
Quadruple treatment 9 7 0.047

No. of patients with clarithromycin-resistant strains/total no. of patients (%) 34/50 (68.0) 28/48 (58.3) 15/30 (50.0) 0.272
No. of patients with strains with 23S rRNA mutation (A2142 or A2143)/total no. of patients (%) 27/50 (54.0) 24/48 (50.0) 4/30 (13.3) 0.001
No. of patients with DU/BGU/gastric cancer or dysplasia/gastritis 5/2/17/26 6/4/22/16 2/2/20/6 0.079
a PPI, proton-pump inhibitor; MEA, moxifloxacin plus esomeprazole plus amoxicillin; Quadruple, bismuth plus metronidazole plus tetracycline plus esomeprazole; DU, duodenal
ulcer; BGU, benign gastric ulcer. Bold characters indicate statistical significance.
b H. pylori isolates obtained from the patients without previous H. pylori eradication treatment were defined as primary strains. If the patients had had previous H. pylori eradication
treatment then the isolates were defined as primary strains.

FIG 1 MIC distribution of fluoroquinolones.
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case of the strains in the A2143-negative group (n � 67), the rate
of finafloxacin susceptibility (61.2%, 41/67) was higher than the
rate of moxifloxacin susceptibility (13.4%, 9/67, P � 0.001).
Among the secondary strains (n � 38), moxifloxacin-susceptible
strains were not found. However, 25.0% (8/32) of the strains in the
A2143-positive group were finafloxacin susceptible and 33.3%
(2/6) of the strains in the A2143-negative group were finafloxacin
susceptible.

Factors associated with finafloxacin susceptibility at pH 5.0.
Results of analysis of predictors associated with finafloxacin suscep-
tibility at pH 5.0 are presented in Table 3. In the univariate analysis,

primary strain status, previous quadruple therapy, A2143 mutation,
Asn-87 mutation, and absence of a gyrA mutation were factors asso-
ciated with finafloxacin resistance results with statistical significance.
In the multivariate analysis, however, Asn-87 mutation, Asp-91 mu-
tation, and A2143 mutation remained independent factors associated
with finafloxacin susceptibility at pH 5.0 (Table 3).

DISCUSSION

For the past 2 decades, the first-line regimen established world-
wide for the treatment of H. pylori infection has been the 7-day
triple therapy that consists of administration of the combination

FIG 2 Comparisons among finafloxacin and moxifloxacin MICs regarding different pH and gyrA mutations.
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of a proton pump inhibitor, amoxicillin, and clarithromycin (24).
However, there has been a progressive decline of the H. pylori
eradication rate, and this is related to the increase in clarithromy-
cin resistance (25). Due to this unfavorable outcome, many gas-
troenterologists have looked for alternative antimicrobial agents,
such as fluoroquinolone. Fluoroquinolone-containing eradica-
tion regimens have demonstrated favorable results in several
countries (26). However, the increase in fluoroquinolone resis-
tance has become a significant limitation for providing effective H.
pylori eradication. Newly developed fluoroquinolones, such as
gemifloxacin, clinafloxacin, and sitafloxacin, have been studied
and demonstrated favorable outcomes for treatment of H. pylori
(27). In particular, sitafloxacin has been reported to show out-
standing antimicrobial efficacy even for microorganisms with
gyrA mutations (28, 29). Unfortunately, sitafloxacin is still not
available in most countries, including South Korea.

Meanwhile, considering the instability and insufficient diffu-
sion to the extremely acidic environment of gastric mucosa and

mucus, H. pylori eradication therapy requires combinations of
potent acid-suppressive drugs (5). Finafloxacin has an advantage
over other fluoroquinolones in terms of efficacy, especially for the
acidic foci of infection (13, 15), and has shown minimal toxicity
issues during preclinical and clinical trials (15, 16). Given that
background, the present investigators assumed that finafloxacin
might have better activity than conventional fluoroquinolones for
treatment of H. pylori infections. This might be the first study to
compare the in vitro activity of finafloxacin with that of other
fluoroquinolone agents against clinical H. pylori isolates. Also, the
present investigators have an additional hypothesis; namely, that
finafloxacin could potentially overcome the resistance mechanism
represented by a gyrA mutation. Moreover, the applicability of
finafloxacin for patients suffering from failure of first- or second-
line eradication therapy could be addressed.

Finafloxacin demonstrated activity against H. pylori that was
superior to that of the conventional fluoroquinolones with respect
to MIC values and resistance rates in the present study. It is a very

FIG 3 Isolates which undergo changes of fluoroquinolone susceptibility and MICs under conditions of a change from pH 7.0 to pH 5.0. Fina, finafloxacin; Moxi,
moxifloxacin.

TABLE 2 Fluoroquinolone susceptibility under pH 5.0 conditions according to primary, secondary, and A2143 mutations

Strain categorya

A2143 mutation
test result

No. (%) of strains with moxifloxacin
susceptibility at pH 5.0/total no. of strains

No. (%) of strains with finafloxacin
susceptibility at pH 5.0/total no. of strains P

Primary (n � 90) Positive (n � 23) 7/23 (30.4) 0.003
Negative (n � 67) 9/67 (13.4) 41/67 (61.2) �0.001

Secondary (n � 38) Positive (n � 32) 8/32 (25.0) 0.002
Negative (n � 6) 2/6 (33.3) 0.003b

a The H. pylori isolates obtained from the patients without previous H. pylori eradication treatment were defined as primary strains. If the patients had had previous H. pylori
eradication treatment, then the isolates were defined as secondary strains.
b The susceptibility breakpoint for fluoroquinolones by the agar dilution method was �1 �g/ml (Mann-Whitney U test).
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meaningful discovery because moxifloxacin was previously seen
by gastroenterologists as the fluoroquinolone whose results have
been the most favorable for H. pylori eradication so far (30). A new
antimicrobial agent with better efficacy such as finafloxacin might
well be welcomed, because recent studies of H. pylori eradication
strategies have presented a dilemma of increased efficacy resulting
from adding more drugs to the regimen versus the consequent
side effects. Moreover, finafloxacin demonstrated better activity
in the secondary strains, which derived from the patients with a
history of eradication failure. The results imply that finafloxacin
might have better efficacy than other fluoroquinolones, especially
among patients who have experienced previous eradication treat-
ment failure.

In addition, the main antibacterial mechanism of fluoroquin-
olone is the interruption of DNA replication by interfering with
DNA gyrase and topoisomerase activities. Finafloxacin is a potent
inhibitor of both DNA gyrase and DNA topoisomerase IV. How-
ever, H. pylori bacteria do not have the parC or parE genes that
encode topoisomerase IV (31). Therefore, mutation of DNA gy-
rase genes, especially gyrA, is known to play an important role in
strain susceptibility. This may be one reason that H. pylori strains
with single-point mutations of gyrA appear to be more difficult for
finafloxacin to overcome than other microorganisms, such as
Escherichia coli or Acinetobacter baumannii, where inhibition of
topoisomerase IV still negatively affects the growth of pathogens
(13, 16).

Even though finafloxacin demonstrates superior efficacy
against some H. pylori isolates, finafloxacin efficacy improvement

was limited to the strains with gyrA Asn-87 and Asp-91 mutations.
Regarding a previous report on gyrA mutation, about 75% of the
fluoroquinolone-resistant H. pylori isolates had either a gyrA
Asn-87 mutation or a gyrA Asp-91 mutation (10). Since a number
of fluoroquinolone-resistant H. pylori isolates have gyrA Asn-87
and Asp-91 mutations, efforts aimed at overcoming the gyrA mu-
tation by the use of finafloxacin therapy encounter difficulty.
From the present results, it is inferred that the expected superior
efficacy of finafloxacin-containing treatment compared to treat-
ments containing other fluoroquinolones might be weakened for
patients infected with H. pylori strains with a gyrA Asn-87 or
Asp-91 mutation. Moreover, the better efficacy of finafloxacin was
limited to the strains with A2143 mutations. Although there was
no direct association between two different resistance mecha-
nisms, the presence of an A2143 point mutation in the 23S rRNA
gene and the presence of a gyrA mutation in the quinolone resis-
tance-determining region with respect to clarithromycin resis-
tance, isolates with an A2143 mutation could have another resis-
tance mechanism, such as a multidrug efflux pump mechanism,
that could interfere with fluoroquinolone activity more frequently
(32, 33). For this reason, careful patient selection and an efficacy
comparison study performed with conventional fluoroquinolo-
nes are required for determining proper indications of finafloxa-
cin efficacy.

Even though the superiority of finafloxacin treatment was
proven for H. pylori in in vitro infections, it should also be proven
by clinical trial for humans. However, pivotal clinical studies of H.

TABLE 3 Factors associated with finafloxacin susceptibility at pH 5.0

Parametera

Value(s) for strains with
indicated finafloxacin
susceptibility at pH 5.0 P

Adjusted OR
(95% CI)c

Susceptible
(n � 58)

Resistant
(n � 70)

Univariate
analysis

Multivariate
analysis

Patient age (mean � SD) 57.8 � 12.1 57.9 � 10.0 0.951
No. of male patients/no. of female patients 30/28 29/41 0.287

No. of patients with clinical disease 0.178b

BGU 2 5
DU 4 5
Gastric cancer or dysplasia 33 27
Gastritis 17 31

No. of patients with primary strains 48 42 0.005

No. of patients with secondary strains and indicated previous treatment
PPI triple 3 7 0.510b

PPI � MEA triple 3 8 0.343b

Quadruple 3 13 0.031b

No. of patients with strains with A2143 mutation 15 40 0.001 0.028 2.532 (1.104–5.809)

No. of patients with strains with indicated gyrA mutation
Asn-87 14 36 0.002 0.001 6.901 (2.228–21.378)
Asp-91 20 28 0.521 0.016 3.929 (1.284–12.022)
No mutation 24 6 <0.001

a H. pylori isolates obtained from the patients without previous H. pylori eradication treatment were defined as primary strains. If the patients had had previous H. pylori eradication
treatment, then the isolates were defined as secondary strains.
b Fisher’s exact test.
c OD, odds ratio; CI, confidence interval.
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pylori eradication with finafloxacin have not yet commenced. On-
going observation of clinical results will be needed.

In conclusion, in an acidic environment, finafloxacin demon-
strates antimicrobial activity against H. pylori that is superior to
that seen with other, preexisting fluoroquinolones. Although gyrA
mutations might reduce the efficacy of finafloxacin, finafloxacin
appears to be better for treating H. pylori than other preexisting
fluoroquinolones. Further investigation with clinical trials should
be performed, and it is necessary to confirm anti-H. pylori efficacy
in patients as well as the appropriate clinical finafloxacin applica-
tion.
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